Recombinant bovine interferon-τ enhances in vitro development of bovine embryos by upregulating expression of connexin 43 and E-cadherin.
Interferon-τ (IFNT), produced in ruminants by embryonic trophoblastic cells before implantation, is involved in the maternal recognition of pregnancy. It is a pleiotropic molecule that alters the synthesis of endometrial proteins and inhibits the proliferation of some cells. The present study investigated the effects of recombinant bovine IFNT on the development of early-stage bovine embryos and the molecular mechanism underlying this effect. This study demonstrated that expression of mRNA encoding type I IFN receptor subunits was detectable from d 4 to 8 in in vitro fertilized (IVF) bovine embryos. A considerable number of IVF (n = 1,941) and parthenogenetic activated (n = 1,552) bovine embryos demonstrated that supplementing the culture medium with IFNT (100 ng/mL) produced a greater percentage of blastocysts, and the total cell number within the resulting blastocysts was higher. In addition, IFNT upregulated the expression levels of both mRNA and protein for connexin 43 (GJA1) and E-cadherin (CDH1) and expression levels for granulocyte-macrophage colony-stimulating factor and insulin-like growth factor 2 mRNA but not for their proteins in d 8 embryos. However, IFNT inhibited mRNA expression for leukemia inhibitory factor (LIF), LIF receptor α, and the sodium/potassium-transporting ATPase subunit β-1. We concluded that IFNT promoted the development of bovine embryos by upregulating the expression of GJA1 and CDH1. Thus, supplementing embryo cultures or transfer medium with IFNT may stimulate embryo development and improve embryo transfer efficiency.